Transcription of BRCA1 is dependent on the formation of a specific protein-DNA complex on the minimal BRCA1 Bi-directional promoter.
BRCA1 is the first tumor suppressor gene linked to hereditary breast and ovarian cancers. Its involvement in sporadic breast cancer, however, remains unclear. Recent studies showed that a loss or lowered expression of BRCA1 is not uncommon in nonfamilial breast cancers. In addition, there have been cases of inherited BRCA1-linked breast cancer with as yet unidentified mutation. Misregulation of BRCA1 at the transcription level is a possible mechanism for loss of BRCA1 expression. To understand transcriptional regulation of the BRCA1 gene, we cloned and examined the BRCA1 promoter, by both functional reporter gene analyses and protein-DNA complex formation electrophorectic mobility shift assays. A bi-directional promoter could be located within a 229-base pair (bp) intergenic region between BRCA1 and its neighboring gene, NBR2. Deletion analyses further delineated a minimal 56-bp EcoRI-HaeIII fragment, which could drive transcription in the NBR2 gene direction 2-4-fold higher than in the BRCA1 direction in all cell lines tested. Furthermore, transcriptional activity in the BRCA1 direction was undetectable in the muscle cell line C2C12, whereas activity in the NBR2 direction was maintained. These results were consistent with the expression pattern of the respective genes. A specific protein-DNA complex was detected when nuclear extracts from HeLa cells and Caco2, a colon cell line, were incubated with the 56-bp minimal promoter. This protein binding activity was further localized to an 18-bp fragment and might involve a tissue-specific factor, because binding was not detected in the C2C12 cell line. The correlation of the detection of this protein-DNA complex only in those cell lines that expressed the chloramphenicol acetyltransferase reporter gene in the BRCA1 direction suggests a significant positive role of this complex in the transcription of the BRCA1 gene.